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FRICTION DRAG MEASUREMENTS IN TURBULENT 
WALL FLOWS  








































































2 EXPERIMENTAL SET UP 
,QWKHIROORZLQJWKHFKDQQHOIORZDQGWKHZLQGWXQQHODUHGHVFULEHGDORQJZLWKWKHPHDV
XUHPHQWVWHFKQLTXHVGHYRWHGIRUWKHVNLQIULFWLRQIRUFHHYDOXDWLRQ
















































































































WHVWVHFWLRQXVLQJDGRXEOHFXUYDWXUHVKDSH WKDW UHGXFHV WKH  WHVWVHFWLRQFURVVVHFWLRQ WRDQ
HIIHFWLYHKHLJKWRIPHWHUV,QILJXUHGHWDLORIWKHWHVWVHFWLRQDQGRIWKHIORDWLQJSODWHLV
GLVSOD\HG7KLV ODVWFRPSRQHQW LV WKHFRUH³VHQVRU´RI WKHVNLQ IULFWLRQEDODQFH WKDWZLOOEH
GHVFULEHGLQGHWDLOLQWKHQH[WVHFWLRQ
























QRQGLPHQVLRQDOIRUPDVIROORZV EEF = GH ln IJEFK L M N
ZKHUHNDQG&DUHWKHYRQ.DUPDQDQG&ROHVFRQVWDQWV:HDVVXPHGIRUVXFKFRQVWDQWVYDOXHV
HTXDO WRDQG UHVSHFWLYHO\ DFFRUGLQJ WR WKH OLWHUDWXUHGDWD7KH WHUPEFLV WKH IULFWLRQYHORFLW\DQG\LVZDOOQRUPDOGLVWDQFH
:HIROORZHGWZRSURFHGXUHVIRUWKHVNLQIULFWLRQHYDOXDWLRQ7KHILUVWSURFHGXUHLVEDVHGRQ

































EC = O 2JCP M QP, M RS5JC>T
:
U @where@ VW



























































































XVHG)RUWKHVHWZRODVWSDUDPHWHUVWKHXQFHUWDLQW\ZHUHUHVSHFWLYHO\ju = vyG°DQGj4 = vy2°
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)LJXUH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Method Data points Left Data points Right ut  [m/s] %Err_ut
  ( (
  ( (
  ( (
  ( (
  ( (
  ( (
Clauser ( (
Empirical Law     0.0576/Rex ^(1/5) ( (





EHWZHHQHDFKRWKHU0RUHRYHU DOO WKH UHVXOWV FROODSVHRQ WKHFXUYHRI WKH HPSLULFDO ODZ ,Q
SDUWLFXODUWKHEDODQFHKDYHVKRZHGDJRRGOHYHORIDVVHVVPHQWDQGUHOLDELOLW\DQGWKLVLVLP
SRUWDQWIRUWKHQH[WLQYHVWLJDWLRQRQSODWHVKDYLQJVXUIDFHZLWKULEOHWVPLFURJURRYHV
4 CONCLUSIONS  
'LIIHUHQWZDOOVKHDUVWUHVVPHDVXUHPHQWVWHFKQLTXHVKDYHEHHQLQYHVWLJDWHGGHYRWHGIRUOR










FRPSDULVRQEHWZHHQ WKHGLIIHUHQW WHFKQLTXHV  ,QSDUWLFXODU  WKHEDODQFHVKRZVDPD[LPXP
GHYLDWLRQRIWKHRUGHURIUHVSHFWWRWKHHPSLULFDOODZ
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